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APPENDIX O

GROUNDWATER INVESTIGATION
COLUSA POWER PLANT
FOR RELIANT ENERGY

A groundwater investigation program was conducted by URS Corporation (URS) in April 2001 for
Reliant Energy in an attempt to identify a potential onsite source of water for the proposed Colusa Power
Plant (CPP). The plant is anticipated to require on the order of 300 acre-feet annualy; this is
approximately 200 gallons per minute (gpm) of continuous pumping.

Test Well Drilling

Three test well locations were selected, as illustrated on FigureO-1, based on surface geology and
geomorphology. Well #1 was located in the vicinity of an existing windmill about 2,000 feet northwest
of the plant site. Well #2 was located near another shallow well at the abandoned ranch house complex
about 4,000 feet southeast of the plant site. Well #3 was located adjacent to a drainage swale about
4,000 feet north of the plant site and south of the cross-tie between the Glenn-Colusa and Tehama-Colusa
canals. Drilling was performed by Eaton Drilling Co., Inc. of Woodland, California, under the direction
of aURS geologist.

Pilot boreholes were advanced using a 6-5/8-inch diameter bit to a typical depth of 300 feet utilizing mud
rotary drilling methods. Soil cuttings were logged and collected from the shaker every 20 feet to assess
lithology. Logs of the cuttings are presented on Table O-1. If coarse-grained units (sands and gravels)
were encountered that appeared to have the potential for a sufficient water source, samples were collected
and submitted for grain size analyses. Grain size curves of selected samples are provided on
Figures O-2 through O-4. Upon completion of each pilot borehole, an electric log (E-log) was run for
spontaneous potential and point resistivity (short and long normal curves) of the formation. E-logs are
presented on Figure O-5.

On April 2, 2001, Well #1 was advanced to a depth of 200 feet. A coarse-grained unit was encountered
from approximately 135 to 147 feet below ground surface (bgs). On April 3, Well #1 was completed at
300 feet bgs. Coarse-grained units were not encountered from 200 to 300 feet bgs. The single point
(short normal curve) resistivity portion of the E-log suggested that the coarse-grained unit (from 135 to
147 feet bgs) might have the potential to produce water. However, the long normal resistivity curve
(which describes the resistivity of the formation approximately 6 feet away from the borehole) indicated
the presence of a coarse-grained unit, that did not appear to be as productive as the formation immediately
adjacent to the borehole.

On April 3, Well #2 was advanced to 140 feet bgs. The well was completed to a depth of 320 feet the
following day. The entire borehole consisted of silts and clay with no coarse units. Because this well
would not produce sufficient quantities of water it was decided to drill the third pilot borehole.

Well #3 was started on April 4 and completed to a depth of 300 feet on April 5. A coarse-grained unit
was present from approximately 210 to 240 feet bgs. Both the short and long normal curve E-logs
indicated a potential water source. The unit was sand and gravel with some silty clay.

The results of the three pilot holes indicated that Well #3 had the best potential for producing water for
the CPP; however, the static water level was not known due to the type of drilling performed (mud
rotary). A 2-inch-diameter PVC pipe was instaled at the completion of drilling to provide a basis for
evaluating the static water level, and thus the possibility of a water source. The water level was observed
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at a depth of 45 feet the next day, indicating a head of approximately 180 feet and potentialy favorable
conditions.

The Well #3 borehole was reamed with a 12-inch-diameter bit and a 5-inch-diameter schedule 80 PVC
temporary well was installed. The well was screened from 215 to 235 feet bgs. The annular space was
filled with Monterey sand, which was brought to 27 feet bgs. A 3-foot-thick bentonite seal was placed on
top of the Monterey sand. The well was developed by pumping to remove fines.

Pumping Test

On April 16, 2001, a step drawdown pumping test was conducted. The submersible pump was set at
180 feet bgs. The pump test was a four-hour step drawdown with pumping rates of 30, 50, 70 and
110 gpm as well as a measured well recovery period. Static groundwater was 47.34 feet bgs at the
beginning of the test.

The results of the step drawdown test are shown in Figure O-6.
The measured specific capacities for each of the three steps were:
Step 1 0.944 gpm/foot
Step 2 0.876 gpm/foot
Step 3 0.607 gpm/foot

The average specific capacity is 0.91 gpm/foot. Variations in the flow rate during step 3 of the test make
this value less reliable than steps 1 and 2. The average specific capacity has therefore been calculated for
steps 1 and 2 only. The maximum available drawdown in well #3 at the time of the test was 172.2 feet.

The drawdown requirement to achieve a flow rate of 200 gpm is 182 feet. This dightly exceeds the
calculated maximum available drawdown in well #3. However, an increase in well efficiency and
specific capacity would be achieved with the installation of a properly designed pumping well.

The results of the pumping test suggest that a source of water exists onsite. Additional, longer-term
pumping of a properly designed production well would be required to evaluate the long-term viability of
this potentia source.

Water Quality

A sample of representative groundwater was obtained at the conclusion of the pumping test and submitted
for laboratory analysis. The laboratory test results are included as Table O-2.
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Table O-1
Summary of Logs of Test Well Borings
Well #1 Well #2 Well #3
Depth Depth Depth
Interval USCS Interval USCS Interval USCS
(feet) Symbol* Description (feet) Symbol* Description (feet) Symbol* Description
0-20 CL Silty clay trace fine sand. Moderately plastic, 0-20 CL Silty clay, trace of fineto coarse sand, low 0-20 CL Silty clay little fine to coarse sand, low plasticity,
moist, brown plasticity, light brown light brown
2040 CL Fine to coarse sandy clay, little silt, moderate 2040 CL Silty clay trace of fine to coarse sand, fine to 2040 CL Silty clay some fineto coarse sand and gravel,
plasticity, light brown medium gravel, low plasticity, light brown low plasticity, light brown
40-60 CL Fine to coarse sandy clay. Trace silt, some fine- 40-80 CL Silty clay trace fine to medium sand, mod 40-60 CL Silty clay trace coarse sand, low plasticity, light
medium gravel, light brown plasticity, med. grey brown
60-80 CL Fine to coarse sandy clay, trace silt, mod. 80-120 CL Silty clay little fine sand, low plasticity, med. 60-100 CL Silty clay trace fine sand low plasticity, light
plasticity, medium grey grey, stiffer with depth brown
80-100 CL Silty clay, trace to little fine to coarse sand, mod. 120-140 SWIGW Fine to coarse sand and gravel, little silty clay, 100-120 CL Silty clay, trace of fine to medium sand, low
plasticity, med. to dark grey, stiff angular to rounded, dark grey plasticity, soft, light brown
100-135 CL Silty clay trace fine to coarse sand, mod. to 140-220 CL Silty clay, mod. to highly plastic, dark grey 120-140 CL Silty clay trace fine sand, mod plasticity, tiff,
highly plastic. Med. to dark grey, less stiff dark grey
135140 SW Well graded medium to coarse sand and fine to 220240 CL Silty clay, trace of fine to coarse sand, mod. 140-200 CL Silty clay, little fine to coarse sand, mod.
coarse gravel, angular to well rounded, mafic plasticity, dark grey plasticity, dightly tiff, dark grey
quartz, dark grey and grey
140-160 CL Silty clay, medium to coarse sand (probably 240-260 CL Silty clay, very small trace fine to medium sand, 200220 SP/CL Coarse sand and fine to coarse gravel Angular to
from above), low to mod. plasticity, stiff light low plasticity, dark grey rounded, dark grey, quartz, mafic, plagioclase
brown feldspar
160-180 CL Silty clay, mod. to highly plastic, stiff reddish 260-280 CL/SPIGP Silty clay with poorly graded coarse sand, and 220-260 CL Coarse sandy and fine to coarse gravelly clay,
brown fine gravel, low plasticity, dark grey low plasticity, dark grey, less coarse-grained
material 240-260 feet
180-200 CL Silty clay, mod. plasticity, stiff, dark brownish 280-300 CL Coarse sand and fine gravel, trace clay, angular 260-295 CL Silty clay, some coarse sand and fine to medium
grey to rounded, dark grey gravel, low to mod. plasticity, dightly stiff, dark
grey
200220 CL Silty clay trace fine to medium sand (less sand 300-320 CL Silty clay, mod. plasticity, dark grey 295-300 CL Silty clay, trace coarse sand fine gravel, mod. to
with depth). Low to mod. plasticity, dark high plasticity, light brown
brownish grey
220-240 CL Silty clay, mod. plasticity, less stiff, dark End of Boring 320 feet End of Boring 300 feet
brownish grey
240-260 CL Silty clay, very small trace medium sand, mod.
plasticity, dark brownish grey
260-280 CL Silty clay, mod. plasticity, dark brownish grey
280-300 CL Silty clay, very small trace medium sand, mod.

plasticity, dark brownish grey

End of Boring 300 feet

! Unified Soil Classification System
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Table O-2

Well #3 Water Analyses

Water Quality Parameter Concentration
Turbidity 24 NTU
Color 10
pH 7.7
Total Suspended Solids 54 mg/L
Total Dissolved Solids 510 mg/L
Hardness as CaCOs 166 mg/L
Calcium 17 mg/L
Magnesium 30 mg/L
Sodium 160 mg/L
Potassium 24 mg/L
Barium 0.2 ng/L
Beryllium -
Tota Alkalinity 410 mg/L
Bicarbonate 410 mg/L
Sulfate 13 mg/L
Chloride 77 mg/L
Nitrate <1mg/L
Fluoride 0.3 mg/L
Arsenic <0.01 mg/L
Iron (Ferric) 0.2 mg/L
Boron 0.1 mg/L
Silica 24 mg/L

Source: Water Analysis by STL ChromaLab

nmg/L micrograms per liter
mg/L milligrams per liter
NTU nephelometric turbidity units

Note: Preliminary data have not yet been validated.
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